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Re: CC Docket No. 92-166

Dear Mr. Caton:

I am writing on behalf of AMSC Subsidiary Corporation, an
applicant in the above-referenced proceeding, in response to the
"Joint Proposal and Settlement Agreement" filed September 9, 1994
by four of the other applicants, Constellation Communications,
Inc., Mobile Communications Holdings, Inc., Motorola Satellite
Communications, Inc. and TRW Inc. The proposal of the four
applicants purports to eliminate any mutual exclusivity among the
applicants proposing to operate MSS systems using
nongeostationary satellites.

AMSC believes that the Commission has accorded too much
credit to the claims of the LEOs that their technology is unique
and superior to that of geostationary satellite systems. As we
have discussed previously, the record in fact demonstrates that
LEO technology is at best not much different from that of
geostationary satellites and is at worst significantly inferior,
particularly with respect to spectrum efficiency and
financability.

The point that we want to emphasize, however, as the
Commission considers the applicants' joint proposal and strives
to meet its October deadline for new rules, is that a grant to
AMSC to operate in these bands using CDMA technology permits the
Commission to "hedge its bet" on the LEOs being able to go
forward. Our proposal to use these bands to add spectrum to our
follow-on satellites is the most practical and realistic proposal
of all the applicants and the one most likely to put the spectrum
to use in service to the American public. Moreover, AMSC's
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willingness to operate CDMA permits the Commission to license
AMSC without harming the prospects for LEO systems.

Notwithstanding their recent proposal, it is apparent that
the LEOs still face substantial obstacles. The proposal itself
makes an enormous assumption that the LEOs will have access to
hundreds of megahertz of prime feederlink spectrum. This
feederlink issue highlights the spectrum inefficiency of LEO
systems and the problems that are likely to occur in attempting
to coordinate their operation in other regions. The issue of LEO
access to feederlink spectrum must be resolved at least
domestically before the Commission considers limiting access to
these mobile-link bands by geostationary satellite systems.

The proposal also leaves unresolved how the parties will
share the burden of using the spectrum at 1610-1626.5 MHz that is
impaired by continued operation of the Russian Glonass system.
This "agreement to agree" demonstrates that the joint proposal
does not truly resolve problems of spectrum sharing among the
applicants and foretells considerable additional delay in
developing any consensus among the LEOs.

The joint proposal also seeks to reduce the financial
showing required of the applicants and to permit applicants to
stretch their launch of complete systems to more than eight years
after initial licensing. There is mounting evidence that many if
not all of the LEO proposals will not go forward. A recent
report by Mitre Corp. prepared for the European Commission
discusses the serious problems that confront many of the LEOs.
See Communications Daily, "No Big LEOs Will be Fully Operational
By End of Century, U.S. is Told," July 27, 1994, pp. 6-7, and
"Mitre Criticizes Globalstar Estimates, Motorola Claims," August
4, 1994, pp. 3-4. In addition to the enormous costs of the more
expensive proposals (Motorola's proposal would cost $6 billion to
construct and maintain in operation for three years), Inmarsat
has recently announced plans to move forward with its own 12
satellite Intermediate Circular Orbit system. Brazil has
announced plans for a LEO MSS system serving equatorial regions
and Russia has announced plans for its own LEO MSS system, all
intending to operate in these same bands. See Communications
Daily, "Brazil Plans 'Equatorial Communication System' Using 8
LEO Satellites," August 15, 1994, p. 2. See also Washington
Post, "A Glut Around the Globe," September 12, 1994, p. D1.

All of these systems are at least several years away from
being considered "real" by anyone other than their promoters.
AMSC, by contrast, has raised over $650 million and is a few
short months away from the launch of the U.S. MSS system,
deploying a high-power satellite dedicated to providing MSS to
the United States. The availability of sufficient spectrum for
the U.S. system, however, remains problematic due to the
difficulty of sharing MSS spectrum with Inmarsat, Canada, Mexico
and others. This spectrum shortage makes AMSC's access to the
bands at issue here extremely important to our ability to provide
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service to the U.S. public. At the same time, AMSC does not seek
to block the LEOs; by operating COMA, the one or two or more LEOs
that may be able to secure financing and resolve their technical
issues will be able to go forward regardless of the licensing of
AMSC to use the band.

The September 9 proposal also highlights the fallacy that
LEOs provide global coverage. The four applicants propose to
reduce their global coverage requirement to no more than 18 hours
a day and only in areas outside the polar region. This
demonstrates the extent to which a system of three or four
geostationary satellites in fact will provide better global
coverage than the LEO systems.

Very truly yours,

~~~
Lon C. Levin

cc: Attached Service List
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NO BIG LEOs WILL BE FULLY OPERAnONAL BY END OF CENTURY, U.S. IS TOLD

S.-Wi.1M"rWjplpit. ofseveral bialow-earth-orbitiDa atellite systems - includiD& Iridium and
Globalltar - didn't pus Item Mitre technical evaluation presented to State and Defe..e Dept. otf'lCiaJa Aua. 2. We
covered briefiDa, which was soupt by State Dept. and was based on Mitre's recent study, oriplly commissioned
by European Space AaeDCY (ESA), calledA R~evalwltiml ofSeleet4IJ Mobile StlteUit~ SystelllS (CD July 27 p6). Sur
pile ofbriefiDl was very hip marks from study co-author Neal HuJkower for Elliput and TRW's Odyssey systems,
wbidl have been viewed by some u inferior because they baven't attracted u much capital u Loral and Motorola.
OIl c::onstellation, Hulkower said: "I don't think these guys are alive. Frankly, they didn't have a credible desip."
Reprdless of praise for EllilUt and Odyssey, he said none of proponents would reach goal of providing service by
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. 1998. "No Big LEOs will be fully operational by the end of this century," he said, becallSe of overly aggressive con
struction and licensing schedules.

E"_' "bas matuRd into a serio", alDlcpdcr" over last year, Hulkower told officials. He cited company's hir
iDa of "brilliant" satellite system desip team and agreements with credible industrial powerhouses such as Westing
house and, more recently, IBM and InterDigitaJ. Hulkower credited Ellipat as being only "truly market-driven
system," but he criticized Iridium as system "of, by and for engineers" not designed with viable market in mind.
Elliput's latest plan is to launch satellites in one of its 2 proposed orbital planes and begin providing service and gen
entiaa revenues to fmance deployment of 2nd plane. In contrast, Iridium would have to launch all 66 of its satellites
before system would operate. On down side, he said Ellipsat's $1,200 handset would be too expensive.

Bulkpwer Mid lIW's OdysseY ,,,"m slesiP is "most advanced in development.. It's very do-able." Ironically,
compIIly bas been seeking to delay FCC licensing process. He said TRW could fmance project itself if it wanted to,
so (JDaD.Ce probably isn't reason for strateI)'. "I have a friend there that tells me they have turned down many offers
for iavesbDent," he said. He speculated that deJayinl stratelY -- includilll threats of lawsuits if construction waivers
lie puted to Motorola and GlobaJsar to begin construction before Iic:eDling - were planned simply to keep others
from pining edge. lIW "wants to team with an operator. That's why they were in bed with Inmarsat... hoping to be
Project-2I," he said.

QRgite beiDa best fipaOCCd at moment. Iridium is "least viable" of proposed systems, Hulkower said, because of
its tremendous cost (more than $4 billion), questionable market ofhigh-end business users, unnecessarily complex
deaip. He said biggest problem with desip is "sinale point failures" that exist because of lack of redundancyca" by overzealousness of engineers. Simply put, Hulkower said, because system design is so complex and ex
pelLtive, Motorola couldn't afford to build in redundant features for reliability. Either way, he said, Motorola won't
IcIe money on Big LEOs because it will make handsets for other operators: "They know what they're doin. in hand
sets, but not in space." On positive side, one thing Motorola eaameers did well was to increase link margin to accept
able level, and project is providing lots of jobs to industry that's depressed, Hulkower said. However, bottom line
still is that Iridium "has failure written all over it several different ways."

GJobIlstac didn't imRRM HulkOMr and fellow study authors much more than did Iridium. He said GlobaJstar's
"critical problem" is that it plans to produce more than SO satellites at rate that has never been done before at facility
in Italy that isn't even built. He characterized Globabtar's satellite design as "immature" and said: "They couldn't
convince us they were going to do what they said they would with what they had." Third weak link is ground seg
ment, which he said all proponents needed to concentrate more on, but which is area where Globalstar is furthest be
hind. Globalstar announced partial $275 million in financing, but Hulkower said: "They're a long way from being_
financed. A long way."
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..... for ESA

MITRE CRITICIZES GLOBALSTAR ESTIMATES, MOTOROLA CLAIMS

GIobIlstil bas underestimated cost of its satellites as mucb as 62% and Motorola's Iridium big low-earth-orbit
ing (LEO) satellite doesn't live up to its perfect coverage claims, Mitre concluded in study conducted for European
Space Agency (ESA). Mitre is not-for-profit independent research entity, originally established by MIT. It's main
client is U.S. govt. Mitre "Sensibility Analysis" said Globalstar satellites would cost more than $1.6 billion, com
pared with company's estimate of $640 million. It didn't include analysis of Globalstar's 200 planned earth stations,
which opponents have said wiJ) cost more than company has budgeted. Other Big LEOs were within 5-10% of their
estimated satellite costs, it said, but "except for Iridium, proposers' estimates of [total] system costs have increased
by as much as a factor of 2" since they were first proposed, according to most recent ofstudy's 3 parts, "Reevalua
tion" of big LEO systems concluded in Feb. Study also includes (1) overall examination of mobile satellite industry
and (2) earlier "Evaluation" of Big LEOs, both done in 1992.

All Ril LEOs coven. claims could be verified. study said, but "our results for Iridium indicate that although
perfect coverage to the entire globe is achievable with the constellation parameters, the relative formation of the satel
lites changes as the satellite orbits are propagated, resulting in total outages up to 24 minutes in a 24-hour period.
Such outages may be overcome if the satellites' orbital parameters are precisely maintained. as Motorola claims.
However, the fuel penalty for such adjustments may be quite large." Study said there were holes in coverages of
other proposed constellations, including: (1) Ellipsat's degraded coverage at latitudes below SO· S. (2) Globalstar's
inability to cover polar regions adequately. (3) Odyssey's outages in far northern and southern regions.

"EyaJuation" poniop of study SIYS Motorola will spend 655 more than its planned $571 million for launches,
which will cost $1.6 billion. However, estimates were made using 77-satellite constellation, which company has
abandoned in favor of 66 satellites and didn't include use of Russian Proton and Chinese Long March launches,
wbidl it bas made deals for. Mitre also said Globalstar launch costs were underestimated. "Even with a significant
contractor discount, the Mitre total of $360 million greatly exceeds the Loral estimate" of $181 million, it said.

Stydy identified some hurdles for all Big LEOs in areas of spectrum allocation and management, and interfer
ence control. It said: "Delay in obtaining national or regional spectrum assignments, or difficulties in obtaining nec
euary licenses for gateway earth stations, could also seriously affect schedules and alter the financial status of
proposed systems. A delay in system operation for this reason could also have financbl implications." It said an-
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other potential stumbling block is earth station tecbnology: "It appears to us that the complexity of the earth stations
bas been generally underestimated by the proposers. This complexity involves the tracking, handoff and signal integ
rity for the multiple satellite consteIlations, and also involves the question of baseband interfaces and general access
to the PSTNs [public switched telephone networks] with which these systems operate... These stations are quite com
plex and expensive."
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....ECO:I Pnaln;t
BRAZIL PLANS 'EQUATORIAL COIIMUNICAnoN SYSTEM' USING 8 LEO SATELUTES

1.",1__ N'fio=J de"'i'"Fa"- (lNPE) uaouaced pJam to develop S264-millioa equatorial
low....nh~it (LEO) satellite system UliDa 8 BraziJiaa-made sateWtes. Equatorial Commuaicatioa System, called
ECO-8, will be fully operatioaal by 2000 with capacity to serve 1,200 SimultaDeoUi users, INPE said. It will belin
service to Brazil and other couauics after IaUllChes beain in 1999. System i& desiped primarily to serve remote
areas of Brazil. but footprints UDder olbitina satellite will allow it to serve all of Africa, plus Australia, India, indone
sia, IDClIt of CbiDa. ECQ.8's plaJmed coveraae area from 2,OOO-km operating altitude can cover reaioas in equatorial
belt from 30- N to 30- S, includina southellUDOlt U.S. states from Fla. to Cal. Locator services also will be provided.

Jl!IPE Mjd ECO-8 mM...._n'ioM
'

1M qwt m ••over other propo&ed Sis LEO and pClltationary
mobile satellite service (MSS) systems, becaUie equatorial orbit "has the characteristics of providiaa covera. of a
aMa equatoriallocatioa in all the satellite puaes... Tberefore, by placiDa various satellites in the same equatorial
orbit, it i& pouible to parulee that there will always is ODe satellite visible by the user." INPE said coatrolling sate1
Ii... will be easier thaD with other colllteUatiolll beca.. operators will have total bowledp ofsatellite puaes, maIt
iDa it pCIISible to simplify traekiaI system anteDDlS aDd to achieve performaDCe advantaps. It said there will be DO
interruption when satellite c:tiMppears below borizon. Simplified software easily can find location of DeD passing sat
ellite since it's in same plaae. ADOtber advantap for Brazil is proposed use ofrefurbisbedAJcantara launch base
Dear equator. (NASA i& conducting rocket SOllJldiDg tests from Alcantara in fall.)

INPE Mid cpt pyjnp In; 1c'timM' in EC0-8 because of tow-weipt (280 q), simple domestically produced
satellites and simplified acceu p&eway earth statiolls. satellites will be coaatrueted with usiJuce of Brazilian
Complete Space Mission Propam. There are no intersatellite links or other oD-board processors. INPE said low~t
to ..r (it estimates total COlt of about 7St per min.) is "colllidered I must condition to make the system feasible." It
saiclsystem would be viable eveD if oaly rural BraziliaDs used it: "Large companies, other countries Ind other users
typical of bis cities remain U I III8lJin to be added in future ezpansioas of the system."

P,*pl 19l000-g iA llezil ip 2QOO will ... EC0-8 for variety of services, INPE said, includiDa: (1)
"Maia" application - service to mobile \ller baad1leld cellular-type phone from fixed locatioD connected to public
switdled Detwork. (2) Monitoring and control fUDCtioas such IS air traffic control or fleet management using sys
telDl location capabilities. (3) Fax services. (4) Paging.
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